Introduction {#sec1-1}
============

Normally, in our day-to-day clinical practice, we come across situations where we have to diagnose whether an individual optic disc is glaucomatous or not. Traditionally, four specific subtypes of glaucomatous disc appearance have been described in the text books, which include focal ischemic disc, myopic disc, senile sclerotic, and concentrically enlarging disc.\[[@ref1]\] Spectral-domain optical coherence tomography (SD-OCT) technology has enabled a more precise structural assessment of the optic nerve head (ONH), peripapillary retinal nerve fiber layer (pRNFL), and macular region.\[[@ref2][@ref3]\] Hence, we tried to assess whether SD-OCT RNFL assessment could be used as a tool for quick method of glaucoma evaluation in private practice.

Materials and Methods {#sec1-2}
=====================

This was a retrospective analysis of medical records of patients. Patients who were either diagnosed or suspected to have glaucoma were included in this study. After obtaining ethical clearance from institutional ethics committee, informed consent was obtained in local language from all the patients included in this study. All these patients had undergone a comprehensive ophthalmic examination including a detailed review of ocular and medical histories, measurement of visual acuity, Goldmann applanation tonometry, gonioscopic examination, dilated stereoscopic examination of the ONH, central corneal thickness measurement, automated perimetry using the Swedish Interactive Threshold Algorithm standard program (Humphrey Visual Field \[VF\] Analyzer; Carl Zeiss Meditec, Inc, Dublin, CA), and SD-OCT scans (Topcon 3D OCT-2000 System) for the measurement of ONH parameters and pRNFL thicknesses.

All the patients included in the study had best-corrected visual acuity of 6/9 and above.

Four criteria\'s were used to diagnose patients to have glaucoma. These included:

Dilated stereoscopic examination and evaluation of ONHIntraocular pressure \>21 mmHgThose with open angles on gonioscopyThose with at least two reliable VFs test results with a false-positive error \< 15%, a false-negative error \< 15%, and a fixation loss \<20% were included in the study.

Patients with coexisting retinal pathology; previous history of intraocular surgery or ocular trauma; and medications both topical and systemic, optic nerve pathologies other than glaucoma were excluded from the study. Except for definitive glaucoma group patients, none of the other patients in normal and possible glaucoma were on antiglaucoma medications. After performing a clinical evaluation of ONH in all cases, patients were subjected to the remaining criteria mentioned above. If patients had a suspicious disc, they were subjected to criteria 2, 3, and 4. When only two of four above criteria were satisfied, such patients were grouped under "possible glaucoma," and when all the four criteria were satisfied, such patients were included in "definitive glaucoma" group. In addition to the above two groups, healthy control eyes with normal optic disc, intraocular pressure \<21, and normal VFs were included in "normal group." A total of 20 patients were included in each group, respectively. The ONH and four-quadrant pRNFL parameters of participants were analyzed using SD-OCT optic disc cube protocol scans.

For statistical analysis, variables such as age, cup-to-disc ratio (horizontal: CDR_H, vertical: CDR_V), and pRNFL were used. All the variables were expressed in mean ± standard deviation. Statistical analysis was performed using SPSS 22.0 software (SPSS Inc., Chicago, IL, USA), and *P* ≤ 0.05 was considered to indicate a significant difference. One-way analysis of variance test was used for comparison of CDR and RNFL thickness between the groups. After applying Levene\'s test for homogeneity of variances, a *post hoc* analysis (multiple group comparison) using Bonferroni and Tamhane tests was applied wherever equality of variance was assumed and not assumed, respectively.

Results {#sec1-3}
=======

A total of 60 patients, with 20 each in normal, possible glaucoma, and definitive glaucoma, respectively, were analyzed. The mean age of patients in normal, possible glaucoma, and definitive group was 42.5 + 12.82, 51.05 ± 5.52, and 50.03 ± 5.27 years, respectively. The male-to-female ratio in normal, possible glaucoma, and definitive group was 11:9, 9:11, and 8:11, respectively \[[Table 1](#T1){ref-type="table"}\].

###### 

Age and sex frequency

  Age categories (years)   Normals      Possible glaucoma   Definitive glaucoma
  ------------------------ ------------ ------------------- ---------------------
  40-45                    9            3                   4
  46-50                    4            6                   5
  51-55                    4            6                   8
  56-60                    3            5                   3
  Mean±SD (years)          42.5±12.82   51.05±5.52          50.03±5.27
  Male:female              9:11         1:09                8:12

SD: Standard deviation

The vertical (CDR_V) and horizontal (CDR_H) cup-to-disc ratios, average pRNFL thickness of superior (RNFL_S), nasal (RNFL_N), inferior (RNFL_I), and temporal (RNFL_T) quadrants between all the groups have been summarized in [Table 2](#T2){ref-type="table"}. *P* ≤ 0.05 was found to be significant in all the groups.

###### 

Cup-to-disc ratio and four-quadrant retinal nerve fiber layer thickness comparison between the groups

                       Groups (*n*=20 in each group)   Mean±SD      SE       95% CI for mean   *P* (ANOVA)   
  -------------------- ------------------------------- ------------ -------- ----------------- ------------- ------
  CDR_V                Normal                          0.54±0.15    0.03     0.47              0.61          0.00
  Possible glaucoma    0.45±0.14                       0.03         0.39     0.52                            
  Diagnosed glaucoma   0.82±0.09                       0.02         0.78     0.86                            
  CDR_H                Normal                          0.66±0.11    0.02     0.61              0.71          0.00
  Possible glaucoma    0.68±0.1                        0.02         0.63     0.72                            
  Diagnosed glaucoma   0.84±0.06                       0.01         0.81     0.87                            
  pRNFL_S              Normal                          110±14.44    3.23     103.64            117.16        0.00
  Possible glaucoma    127±12.59                       2.81         121.21   132.99                          
  Diagnosed glaucoma   80.1±27.19                      6.08         67.33    92.77                           
  pRNFL_N              Normal                          69.6±9.58    2.14     65.06             74.04         0.00
  Possible glaucoma    76.8±12.59                      2.82         70.86    82.64                           
  Diagnosed glaucoma   50.6±13.75                      3.07         44.12    56.98                           
  pRNFL_I              Normal                          112±12.3     2.75     106.14            117.66        0.00
  Possible glaucoma    131±15.77                       3.53         123.77   138.53                          
  Diagnosed glaucoma   47.8±14.98                      3.35         40.74    54.76                           
  pRNFL_T              Normal                          57.8±7.24    1.62     54.36             61.14         0.05
  Possible glaucoma    73.5±11.63                      2.6          68.06    78.94                           
                       Diagnosed glaucoma              70.2±34.05   7.61     54.21             86.09         

CDR: Cup-to-disc ratio, V: Vertical, H: Horizontal, pRNFL: Peripapillary retinal nerve fiber layer thickness, S: Superior, N: Nasal, I: Inferior, T: Temporal, SD: Standard deviation, CI: Confidence interval, ANOVA: Analysis of variance, SE: Standard error

On *post hoc* analysis, there was no significant difference in horizontal and vertical cup-to-disc ratios between the groups; there was statistically significant difference in pRNFL thickness in superior, inferior, and temporal quadrants.

Discussion {#sec1-4}
==========

Ophthalmoscopically visible defects in the RNFL, were first described by Hoyt *et al*., represent the visible loss of optic nerve axons from any form of optic atrophy.\[[@ref4]\] In glaucoma patients, two patterns of nerve fiber loss have been described -- localized wedge defects and diffuse loss -- which could be alone or in combination. Localized loss is more easily and consistently recognized but is less common.

SD-OCT has been shown to reproducibly detect damage in tissue thickness with a sensitivity of approximately 10 μm. Several studies have reported differences in OCT-measured RNFL thickness between normal eyes and those with ocular hypertension and early open-angle glaucoma; this suggests that OCT may differentiate between healthy eyes and those with early pressure-related damage before other techniques. Hence, SD-OCT can be used to discriminate these early changes in ONH suspected to have glaucoma.\[[@ref5]\]

In our study, although there was no statistically significant difference between CDR_V and CDR_H between normal and possible glaucoma groups, but when ONH pRNFL thickness was compared, a statistically significant difference was present between normal and possible glaucoma group in superior, inferior, and temporal quadrants after using SD-OCT \[[Table 3](#T3){ref-type="table"}\]. Hence, using SD-OCT in patients suspected to have possible glaucoma to diagnose the presence of definitive glaucoma could give an additional advantage. This could aid in implementing appropriate time of starting treatment of such cases. The subjects\' OCT parameters, even apparently optimal parameters, should not be used alone to clinically diagnose glaucoma.

###### 

*Post hoc* analysis to analyze intergroup variation

            Test         Multilple comparisons   Significance         
  --------- ------------ ----------------------- -------------------- ------
  CDR_V     Tamhane      Possible glaucoma       Diagnosed glaucoma   0.00
  Normal    0.20                                                      
  CDR_H     Tamhane      Possible glaucoma       Diagnosed glaucoma   0.00
  Normal    0.94                                                      
  pRNFL_S   Tamhane      Possible glaucoma       Diagnosed glaucoma   0.00
  Normal    0.00                                                      
  pRNFL_N   Bonferroni   Possible glaucoma       Diagnosed glaucoma   0.00
  Normal    0.20                                                      
  pRNFL_I   Bonferroni   Possible glaucoma       Diagnosed glaucoma   0.00
  Normal    0.00                                                      
  pRNFL_T   Tamhane      Possible glaucoma       Diagnosed glaucoma   0.97
  Normal    0.00                                                      

Significance: *P*\<0.05. CDR: Cup-to-disc ratio, V: Vertical, H: Horizontal, pRNFL: Peripapillary retinal nerve fiber layer thickness, S: Superior, N: Nasal, I: Inferior, T: Temporal

Conclusion {#sec1-5}
==========

Diagnostic capability of SD-OCT parameters for the detection of structural changes in the ONH and retinal nerve fiber layer should not be disregarded. However, the clinical examination of the disc in the diagnosis of glaucoma cannot be overemphasized and cannot be replaced. Hence, it has become an imperative and quick way of timely diagnosis of glaucoma in clinical practice.
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